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Abstract 
 
The aim of this study is to develop suitable instruction materials for the computer enriched learning cycle model regarding the 
“pyramid” subject. For that purpose, work sheets related to the “pyramid” subject have been developed. The method of the 
special case study has been used in the study. The implementation of the study has been performed with 20 students who are 
studying in the 8th grade of a school in order to use the instruction materials in a more efficient way and test the in-class 
applicability of these materials. Upon the performed implementation, it has been observed that the course has become more 
comprehensible for the students; the course attracted the interest of students; and the students have been able to associate a 
subject in the mathematics course with their daily life. Consequently, it can be stated that the use of suitable materials for the 
computer enriched learning cycle model in mathematics courses has been effective; and the views of students have positively 
changed for mathematics in general and for geometry in particular. In this sense, it is recommended that the materials, which 
have been developed in the scope of the study, be used in mathematics courses and similar materials also be developed for other 
subjects. 
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1. Introduction 
          The teaching of mathematics is based on learning mathematics through performing mathematical tasks and 
reflecting thoughts which is in accordance with the description of learning, instead of simply learning mathematics. 
Recent studies have shown that the preferred approaches and strategies, the models used, the activities built and the 
materials used in the process of learning-teaching affect  the students’ ability to learn and acquire skills (Ersoy & 
Erbaş, 2008 cited in Taşkın & Yıldız, 2011). The main factor in these approaches is the constructivist approach in 
learning (Küçükyılmaz, 2003). 
        The advancement of this approach depends on the ability of the students to use technology and correlate the 
mathematical concepts with each other and other branches of science as well as the ability of the teachers to use 
different learning approaches (Milli Eğitim Bakanlığı [MEB], 2005). In this context, several different learning 
approaches and learning models in parallel with these approaches are described which put the student in the centre, 
reveal that knowledge is formed by the student themself through constructing it in a meaningful way, and emphasise 
the significance of learning by doing and experience. One of these approaches is the cycle learning model which is 
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based on the constructivist learning approach.  The cycle  learning model was developed by Robert Karplus (1977) 
in the late 1970s. Karplus et al. have produced  the curricular study on physical sciences known as the effort to 
improve science programmes” by using the model of the “Science Curriculum Improvement Study”(Nuhoğlu, 
2004). Billing (2001) has defined cycle learning as a student-centred teaching model (Cited in Nuhoğlu, 2004). 
Sökmen (1999) has stated that cycle learning transforms the learning process into an enjoyable endeavour as well as 
providing meaningful learning.  
       The cycle learning model consists of three stages namely “discovery and research”, “introduction of the terms” 
and “applying concepts”. In the “discovery and research” process, students make a curious and in-depth 
investigation to form the information needed and they deal with reviewing the concepts and try to apply the 
information that is reviewed through the knowledge that they have obtained through this process. In the 
“introduction of the terms or definition of the concepts” stage, students work actively on the information. They deal 
with scientific methods such as analysing, synthesising, separation, making comparisons, evaluating and reaching a 
solution. In the last stage called “applying concepts”, students are encouraged to apply the concepts they have learnt 
to new situations and establish connections among concepts. In this stage, the individual establishes connections 
which enable the compatibility of the knowledge obtained and the existing knowledge (Ören & Tezcan, 2008). 
Although this model is mainly used in Science courses, it can be also used in some other subjects such as 
Mathematics, Physics, English, Economics, Psychology and Geology (Demir & Maskan, 2012; Trend, 1991). 
Therefore, the cycle learning model which is student-centred can be applied in all stages of mathematics teaching. 
One of these stages, the primary school stage is one of the most important periods of educational activities. Subjects 
such as mathematics and geometry in which cognitive learning is intense and preliminary information is needed and 
many people feel biased towards are extremely important in terms of learning-teaching in the primary school 
process. It is an obvious fact that there are major problems especially in the understanding of geometry teaching by 
the students which is included in mathematics teaching. However, there are not many studies made on geometry in 
primary and high school processes in our country (Yılmaz et.al, 2000). Therefore, it is aimed to develop worksheets 
appropriate with the cycle learning model to teach the subject of pyramids which is included in geometry teaching 
for the better understanding of the subject by the students. In this context, we have also benefited from technology. 
As Sönmez (2003) states, it is possible to develop various materials appealing to more sense organs through 
technology, and prepare more efficient course materials which is one of the major contributions to education by 
technology. 
2.  Methods 
     2.1 Sample 
      The sample of the study is 8th-grader students amounting to 20 who attend one of the central  schools.  
2.2 Developing and Applying Worksheets  
       Preliminary discussions have been conducted with the primary school mathematics teachers on the teaching of 
geometry included in the mathematics subject in the first stage of the development of appropriate worksheets for the 
primary school level. As a result of these discussions, it has emerged that the teachers have difficulty in explaining 
and drawing three-dimensional shapes which means that the students have some difficulties regarding three-
dimensional shapes and therefore teachers need efficient materials within this scope. Related literature has been 
sourced for this need and some worksheets have been developed by the researcher. The teachers have been asked to 
review the questions in these worksheets and they have been given the latest form by some corrections. The 
worksheets prepared have been applied during four class hours. Before this application, the students have watched a 
short slide show about Egyptian Pyramids which was prepared in the computer environment to attract their attention 
to the classes. Later, the process steps below based on the cycle learning model have been followed. 
        In the discovery and research stage, the students have been divided into groups of four and have been asked to 
express what is shaped in their minds when they are told the word pyramid (such as orally or drawing). The students 
discuss among themselves the pyramid-like shapes and talk about what they might be. Later, a student from each 
group talks about what they have drawn and images they have formed in their minds orally and in the written form. 
The findings of each group are written on the board. In this stage, the researcher does not classify the findings of the 
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students as correct or incorrect. He or she only helps them to notice what their incorrect knowledge is. The 
researcher provides some incorrect examples to the students related to the pyramids in this stage. 
          The students discuss among themselves on these examples. In the introduction of the terms stage, the 
researcher distributes to each group in the class square, pentagonal, hexagonal, triangular planes and straws, threads 
and wooden skewers whose bases are differently cut and he or she asks each group to build a pyramid. After each 
group finishes building the pyramid, the spokesman of each group is asked to explain which shapes are seen on their 
pyramids. 
            Later, they are asked to show the opened forms of their pyramids and to comment on the shapes that they 
have formed. Without evaluating the comments of groups as correct or incorrect, the researcher directs the question 
that he or she has prepared in the computer environment to the groups and so provides them with thinking on the 
type of the pyramids in the continuation of this process. In addition, he or she asks the groups to express the 
differences and similarities between this pyramid and the one they have formed. After discussing among themselves, 
the groups share their thought orally and in the written form. The question asked by the researcher is given in 
Figure-1.  
 
 
 
 
Figure-1 The question about the square pyramid 
    After the groups share thoughts among themselves, they make the definition of the pyramid and explain  that the 
pyramid in Figure-1 is a square based pyramid. Next, the researcher asks them to explain the properties of all 
geometric shapes (triangles, square) found in this square based pyramid and to express how to calculate the squares 
of these shapes. Giving them enough time to the groups, the students are expected to anticipate how to find the total 
square of the square based pyramid. Similarly, students are given an activity similar to the teaching of the subject 
calculating the square instead of giving them the immediate instruction of how to calculate the volume of the 
pyramid. Therefore, students actively participate in the process and use cognitive methods such as analysing, 
making comparisons, evaluating and reaching a solution. As for the concept application stage, the researcher 
distributes worksheets to the groups. One of the worksheets is about the formulas and the expressions found during 
the definition of the concepts. In the first process, the questions in the first worksheet are solved and the students are 
given some time. Next, they are asked to tell their answers on the sheet. Later, the next worksheet is passed the 
students are asked to solve the questions in this worksheet. In this process, the worksheets given are presented below 
as seen in Figure-2 and Figure-3 
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.  
There is  a big reward at the end of one of the axits above and what you need to do is to give correct answers to 
these questions and choose the approprate ways.  Let’s see if you  will be able to reach the reward keeping the right 
steps? 
 
Figure 2.  Worksheet-1 
 
 
 
 
Figure 3. Worksheet-2 
 
3 Findings 
 
       During the application of these materials developed for the primary school level, a formal evaluation has not 
been made but after this application the views of the students in the written form have been included. In line with 
these views, it has been seen that; the presentation on the computer regarding the Egyptian pyramids has attracted 
greatly the interests of the students. The teaching of mathematics in this way has been enjoyable for the students and 
so their attitude towards geometry included in the mathematics subject has changed in a positive way. In addition, 
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the students have expressed that they could relate the subject of pyramids to  real life thanks to these materials based 
on the cycle learning model. Some excerpts from the views of the students in the written form are as follows:   
S1 ‘This activity has led me to admire the mathematics subject.’ 
S2:  ‘The mathematics course was nice and fun.’ 
S3: ‘I felt interested and enjoyed the mathematics course. We were learning the course subjects through 
abstract ways formerly. This time we had some concrete examples such as Egyptian pyramids. Therefore, I 
began to enjoy mathematics...’ 
S4: ‘…I examine the geometrical objects around me more frequently. I examine their mathematical 
properties…’   
S5: ‘It was not a boring course to me. I felt more comfortable during the course. I was just listening and it was 
hard to concentrate on the topics before. This time I both participated actively and joined the course orally. I 
also solved some problems.’ 
S6:   ‘…I understood better. It has contributed a lot because it was visual and concrete.’ 
4. Conclusions and Suggestions 
      In this study, appropriate worksheets regarding pyramids have been developed with cycle learning. Students 
have expressed that the materials applied are efficient, visual and interesting.  In the end of the study, it has been 
observed that students have comfortably applied every stage of the cycle learning model in the process of applying 
the materials and the activities. In this scope, it has been possible to use this model in the mathematics courses 
efficiently as it is student-centred and there are not too many stages. Worksheets have only been prepared for 
teaching pyramids in this study. Therefore, it can be suggested to prepare similar worksheets for future studies in 
other topics of mathematics and geometry courses. In addition, a study can be made regarding the effects of this 
model on students’ academic success and their attitudes towards mathematics. 
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